Introduction
============

Immunoglobulin A (IgA) vasculitis is an immune complex vasculitis affecting the small vessels. The chief clinical manifestations of IgA vasculitis include cutaneous purpura, arthralgia, enteritis, and glomerulonephritis ([@B1]). Pulmonary hemorrhaging is a rare complication of IgA vasculitis but is associated with high mortality and morbidity ([@B2]). The appropriate management of IgA vasculitis with pulmonary hemorrhaging remains controversial.

We herein report a case of IgA vasculitis complicated with pulmonary hemorrhaging that turned fatal despite the administration of corticosteroids and immunosuppressive agents and plasma exchange.

Case Report
===========

A 64-year-old man was admitted to our hospital for purpuric rash over his legs, joint pain, and a fever. He had undergone a follow-up examination earlier for interstitial lung disease along with surgery for left pneumothorax at our hospital. He had previously been engaged in sheet metal working and had never been in contact with birds or used down quilts. At the current admission, his temperature was 38.4℃ with extensive nonpalpable purpura over the legs ([Fig. 1](#g001){ref-type="fig"}). He had clubbed fingers and a flattened chest. Coarse and fine crackles were heard in the bilateral lung fields on auscultation. Laboratory findings revealed a white blood cell (WBC) count of 7.0×10^3^/μL; hemoglobin level 11.5 g/dL; prothrombin time ratio 72.8%; fibrinogen-fibrin degradation products level 197.5 μg/mL; D-dimer 93.5 μg/mL; percentage factor XIII activity of 67.5%; serum urea level 17 mg/dL; creatinine level 0.86 mg/dL; C-reactive protein level 9.16 mg/dL; serum IgG 2,030 mg/dL; IgA 807 mg/dL; procalcitonin level 0.169 ng/mL; and β-D glucan level 6.0 pg/mL. Aspergillus antigen was positive, but aspergillus antibody was negative. Proteinase 3 antineutrophil cytoplasmic antibody (ANCA) and myeloperoxidase-specific ANCA were negative. A urinalysis showed the absence of protein, 13.1 red blood cells per high-power field (HPF), and 1.1 WBCs per HPF. Chest radiography showed bilateral infiltrative shadows in the upper and middle lung fields and left lung collapse ([Fig. 2A](#g002){ref-type="fig"}). Chest computed tomography (CT) revealed reticular and infiltrative shadows in bilateral peripheral lung fields and collapse of the left lung ([Fig. 2B](#g002){ref-type="fig"}). Significant pleural thickening with subpleural fibrosis was observed in the bilateral upper lung fields when compared to the lower lung fields.

![Purpuric rash seen on both legs.](1349-7235-57-3141-g001){#g001}

![(A) Chest radiography on admission showed bilateral infiltrative shadows in the upper and middle lung fields and left lung collapse. (B) Chest computed tomography revealed reticular and infiltrative shadows in bilateral peripheral lung fields and left lung collapse. Pleural thickening with subpleural fibrosis was shown in the bilateral upper lung fields compared to lower lung fields.](1349-7235-57-3141-g002){#g002}

On suspicion of IgA vasculitis, skin and renal biopsies were performed. The skin biopsy specimen revealed leukocytoclastic vasculitis in the small vessels throughout the dermis, with IgA and C3 deposition ([Fig. 3A-C](#g003){ref-type="fig"}). The renal biopsy specimen showed evidence of endocapillary proliferative glomerulonephritis with IgA and C3 deposition ([Fig. 3D-F](#g003){ref-type="fig"}). A diagnosis of IgA vasculitis was made. On day 10 of admission, he was administered 30 mg prednisolone per day, due to an increase in the serum creatinine level and occult blood in the urine. On day 12 of admission, he developed sudden breathlessness and hemoptysis. Chest CT revealed ground glass opacity in the right lower lung fields ([Fig. 4](#g004){ref-type="fig"}). Sputum cultures were negative. Bronchoalveolar lavage was not performed because the patient\'s consent could not be obtained. However, the findings were consistent with pulmonary hemorrhaging associated with IgA vasculitis. He was administered pulse methylprednisolone at a dose of 1,000 mg/day for 3 days, which was then reduced to 80 mg/day. However, he developed hemoptysis once again, along with anuria. Artificial respiration and continuous renal replacement therapy were initiated, and plasma exchange and cyclophosphamide pulse therapy were administered. However, hemoptysis recurred again, and his respiratory condition deteriorated. The patient ultimately died 52 days after admission. The clinical course after admission is shown in [Fig. 5](#g005){ref-type="fig"}.

![(A) Histopathological findings of the skin specimen showed leukocytoclastic vasculitis in the small vessels throughout the dermis (Hematoxylin and Eosin staining). (B), (C) An immunofluorescence study showing perivascular deposits of immunoglobulin A (IgA) and C3. (D) A renal biopsy specimen showed endocapillary proliferative glomerulonephritis (PAS stain). (E), (F) An immunofluorescence study indicated mesangial IgA and C3 deposition.](1349-7235-57-3141-g003){#g003}

![Chest computed tomography revealed ground glass opacity in the right lower lung fields on day 12 of admission.](1349-7235-57-3141-g004){#g004}

![The clinical course after admission in the present case. Each dose of steroid therapy had equal amounts of methylprednisolone. TAZ/PIPC: Tazobactam/Piperacillin, MEPM: Meropenem, CAZ: Ceftazidime, SBT/CPZ: Sulbactam/Cefoperazone, CHDF: continuous hemodiafiltration, Hb: hemoglobin, CRP: C-reactive protein, PaO~2~/FiO~2~: partial pressure of oxygen in arterial blood/Fraction of inspired oxygen, SP-D: surfactant protein D, CMV: cytomegalovirus](1349-7235-57-3141-g005){#g005}

A postmortem macroscopic examination showed diffuse edema and alveolar hemorrhaging in both lungs. A microscopic examination showed erythrocyte extravasation and leukocyte infiltration in the interstitium of lung ([Fig. 6A](#g006){ref-type="fig"}). Fibrous thickening and pneumoconiosis nodules were observed around the bronchioles of the bilateral upper lung lobes, suggesting pneumoconiosis ([Fig. 6B](#g006){ref-type="fig"}). There were no findings suggesting bacterial or fungal infections. In addition, an immunohistochemical examination showed that IgA was positive in the alveolar walls ([Fig. 6C](#g006){ref-type="fig"}). Cytomegalic inclusion bodies (owl\'s eye) were also seen in the lungs ([Fig. 6D](#g006){ref-type="fig"}), kidneys and liver tissues, whereas cytomegalovirus antigenemia was not detected at 24 days after admission. There were crescent bodies in several glomeruli that had not been detected earlier ([Fig. 6E](#g006){ref-type="fig"}). We concluded that the patient had died of pulmonary hemorrhaging associated with IgA vasculitis and cytomegalovirus infection.

![(A) The histopathological findings of the postmortem specimen showed erythrocyte extravasation and leukocyte infiltration in the interstitium of the lung (Hematoxylin and Eosin (H&E) staining). Leukocytoclastic vasculitis was not seen. (B) Fibrous thickening and pneumoconiosis nodules were seen around the bronchioles of the bilateral upper lungs (H&E staining). (C) An immunohistochemical examination showed that IgA was positive in the alveolar walls. (D) Cytomegalic inclusion bodies (owl's eye) were also seen in the lung specimen (H&E staining). (E) There were crescent bodies in several glomeruli that had not been seen antemortem (PAM stain).](1349-7235-57-3141-g006){#g006}

Discussion
==========

IgA vasculitis is a vasculitis of small vessels, characterized by a purpuric rash, arthritis and abdominal pain. It is predominantly a disease of children aged 4-7 years ([@B1]). However, it can also appear in adults. The prognosis is generally good; nevertheless, complications can occur ([@B1]). The major complication of IgA vasculitis is renal involvement ([@B1]), while pulmonary hemorrhaging is a rare complication but is associated with high mortality and morbidity ([@B2]). It was reported that the incidence of pulmonary hemorrhaging due to IgA vasculitis is 1.6-5.0% ([@B2]-[@B4]). The present case was diagnosed as IgA vasculitis, based on the skin and renal biopsy findings. In addition, we concluded that the pulmonary hemorrhaging was associated with IgA vasculitis because the postmortem microscopic examination of the lungs by an immunohistochemical analysis revealed IgA in the alveolar walls, although leukocytoclastic vasculitis was not seen. A previous report mentioned that leukocytoclastic vasculitis on a lung biopsy might not be observed in all patients of IgA vasculitis with pulmonary hemorrhaging ([@B2]). In addition, an immunohistochemical examination showed that IgA was positive in 50% of IgA vasculitis patients with pulmonary hemorrhaging ([@B2]). Steroid and cyclophosphamide therapy might have altered the pathological findings.

There is no standard treatment for IgA vasculitis. Audemard-Verger et al. presented a treatment algorithm for the management of IgA vasculitis, based on the involvement of certain organs, such as the skin, joints, gastrointestinal tract and kidneys ([@B1]). This algorithm recommends steroids or/and immunosuppressive drugs for severe cases. However, it was reported that corticosteroids are ineffective for purpura of the skin, and no consensus has yet been reached regarding treatment for cases of renal involvement to prevent end-stage renal disease ([@B1]). Rajagopala et al. reported that most patients of IgA vasculitis with pulmonary hemorrhaging (22/36 patients) were receiving oral steroids for systemic vasculitis before the onset of pulmonary hemorrhaging, indicating that steroids alone are ineffective ([@B2]). Our patient also developed hemoptysis, despite steroid therapy. In addition, the efficacy of immunosuppressive drugs, such as azathioprine, cyclosporine A, cyclophosphamide and rituximab, is not well established because of the small sample size in studies that evaluated the efficacy of immunosuppressive drugs for IgA vasculitis ([@B1],[@B5],[@B6]). Our patient was also administered steroids and cyclophosphamide, but his respiratory condition did not improve. Augusto et al. reported that the combination of plasma exchange and corticoid therapy in severe forms of IgA vasculitis was associated with a fast improvement and good long-term outcome ([@B7]). We therefore also performed plasma exchange (six sessions in total) for our patient. However, there was no improvement in his respiratory condition, and he died 52 days after admission.

Old patients with IgA vasculitis with pulmonary hemorrhaging and existing comorbidities might have a high risk of mortality. Mortality was seen in 13 (28.9%) of the 45 cases of IgA vasculitis with pulmonary hemorrhaging reported thus far (including the present case) ([Table 1](#t001){ref-type="table"}, [2](#t002){ref-type="table"}) ([@B2]-[@B4],[@B8]-[@B40]). There were more patients with old age and an existing comorbidity in the non-survivor group than in the survivor group. Our patient was also old and had pneumoconiosis. There have been no reports of interstitial lung disease complicated IgA vasculitis with pulmonary hemorrhaging. In addition, we were unable to establish whether or not there was a causal relationship between IgA vasculitis and pneumoconiosis from the postmortem microscopic findings, but the comorbidity might have had an impact on his survival. A previous report of IgA vasculitis showed that symptomatic therapies are often administered as an initial treatment because the disease course is usually benign ([@B1]). However, it may be recommended for old IgA vasculitis patients with comorbidities to undergo early aggressive therapies. It was reported that the early administration of prednisone was useful in preventing the development of nephropathy in IgA vasculitis patients who had not yet developed signs of nephropathy ([@B41]).

###### 

Summary of Survivor Patients of IgA Vasculitis with Pulmonary Hemorrhage.

  Reference No.      Age      Sex      Comorbidity             Steroid      Immunosuppressive agents      Plasma exchange
  --------------- -- ----- -- ----- -- -------------------- -- --------- -- -------------------------- -- -----------------
  \(2\)              55       M        (-)                     (+)          (+)                           (-)
  \(3\)              NA       NA       NA                      NA           NA                            NA
  \(3\)              NA       NA       NA                      NA           NA                            NA
  \(3\)              NA       NA       NA                      NA           NA                            NA
  \(3\)              NA       NA       NA                      NA           NA                            NA
  \(4\)              20       M        (-)                     (+)          (-)                           (-)
  \(4\)              76       F        (-)                     (+)          (-)                           (-)
  \(8\)              10       F        (-)                     (+)          (+)                           (-)
  \(9\)              17       M        NA                      (+)          (+)                           (-)
  \(10\)             53       F        (+) (DM)                (+)          (-)                           (-)
  \(11\)             14       F        (-)                     (+)          (-)                           (-)
  \(11\)             4.5      F        NA                      (+)          (+)                           (-)
  \(11\)             16       M        NA                      (+)          (+)                           (-)
  \(12\)             14       F        NA                      (+)          (-)                           (-)
  \(13\)             29       M        (-)                     (+)          (-)                           (-)
  \(14\)             14       F        NA                      (+)          (-)                           (-)
  \(15\)             15       M        (-)                     (+)          (-)                           (-)
  \(16\)             12       M        NA                      (+)          (+)                           (-)
  \(17\)             7        M        NA                      (+)          (-)                           (-)
  \(18\)             6        M        (-)                     (+)          (+)                           (-)
  \(19\)             9        F        NA                      (+)          (+)                           (-)
  \(20\)             45       M        (-)                     (+)          (-)                           (-)
  \(21\)             78       F        (-)                     (+)          (-)                           (-)
  \(22\)             6        M        (-)                     (+)          (+)                           (-)
  \(23\)             54       M        (-)                     (+)          (+)                           (-)
  \(24\)             33       F        (+) (Kabuki synd.)      (+)          (-)                           (-)
  \(25\)             72       M        (+) (DM, HT, COPD)      (+)          (+)                           (+)
  \(26\)             33       M        (-)                     (+)          (+)                           (+)
  \(27\)             18       M        NA                      (+)          (+)                           (-)
  \(28\)             10       F        NA                      (+)          (-)                           (-)
  \(29\)             2.2      M        NA                      (+)          (+)                           (-)
  \(30\)             11       F        NA                      (+)          (-)                           (-)

M: Male, F: Female, NA: not available, DM: diabetes mellitus, HT: hypertension, COPD: chronic obstructive pulmonary disease

###### 

Summary of Non-survivor Patients of IgA Vasculitis with Pulmonary Hemorrhage.

  Reference No.      Age      Sex      Comorbidity                           Steroid      Immunosuppressive agents      Plasma exchange
  --------------- -- ----- -- ----- -- ---------------------------------- -- --------- -- -------------------------- -- -----------------
  \(11\)             15       M        (-)                                   (+)          (-)                           (-)
  \(16\)             0.4      F        NA                                    (-)          (-)                           (-)
  \(31\)             45       F        NA                                    (+)          (-)                           (-)
  \(32\)             8        M        NA                                    (+)          (-)                           (+)
  \(33\)             57       M        NA                                    (+)          (-)                           (-)
  \(34\)             78       M        NA                                    (-)          (-)                           (-)
  \(35\)             77       M        (+) (Alcoholic liver injury, AP)      (+)          (-)                           (-)
  \(36\)             13       M        (+) (acute rheumatic fever)           (+)          (+)                           (-)
  \(37\)             69       M        (+) (renal insufficiency)             (+)          (-)                           (-)
  \(38\)             74       M        (+) (cerebral infarction, MPA)        (+)          (-)                           (-)
  \(39\)             73       F        (+) (DM, Af, HT)                      (+)          (+)                           (-)
  \(40\)             8        F        NA                                    (+)          (+)                           (-)
  Present case       64       M        ILD                                   (+)          (+)                           (+)

M: Male, F: Female, NA: not available, AP: angina pectoris, MPA: microscopic polyangiitis, DM: diabetes mellitus, Af: atrial fibrillation, HT: hypertension, ILD: interstitial lung disease

In the present case, a postmortem microscopic examination revealed a cytomegalovirus infection. This might have also affected the induction of hemoptysis, deterioration of the respiratory condition and the patient\'s death. Cytomegalovirus infection is reportedly one of the causes of diffuse alveolar hemorrhaging in immunocompromised patients ([@B42]). Therefore, when patients with IgA vasculitis undergo immunosuppressive therapies, the possibility of complication with cytomegalovirus infection should be considered.

In conclusion, this was a rare case of IgA vasculitis associated with pulmonary hemorrhaging. Additional research is necessary to develop a treatment algorithm for IgA vasculitis with pulmonary hemorrhaging.
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